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(54) TUflPOMEXAHUMECKAR flOPHUPyK)- 
mAH TO/IOBKA fl/lfl PACUJHPEHMfl TOO- 
PHPOBAHHOrO n/lACTblPH B OBCAflHOI/1 
KO/10HHE 

(57) TM/ipoMexaHMMecKafl AOpwwpyiomafl rono- 
bk3 A>in paciiinpeHMH ro<J>pvipoDaHHoro nna- 
CTbipn b oGcaAHOM KonoHHe. /JopHMpy»ouua« 
ro.noBKa coAepwMt KOHyc-nyancoH c npoAO/ib- 
KbiMui npo<()wi/ibHbtMt.i K3MaBK3MW, Kopnyc c ca- 
Moyn/iOTH«iomewcfl Tpy6w3TOw Ana<J>parMOM, 
CTyneHMaTbiMM b nonepesiiOM co'ienMM okh3- 
mm h pa3Meu4eHHb)Mn b hmx buabmxhumm ceK- 
TopaMM, CTyneHMaTbiMM b nonepeMHOM 

CeMeHMM. 4 MA. 



H3o6peTeHne othocmtca k ycTpowcTsaM 
A/ifl peMOHTa o6caAHbix xo/iohh Me4)TflHwx, ra- 

30BWX M APyCMX CKBaXMH C UCHbK) BOCCT3HO0- 

neHMa repMeTMMHocTM h ynpoMneHMH ctcmkm 
^o/iohhw nyreM ycianoBKM CTB/ibHoro nnacTu- 
pp h C03A3HH* HanpnxceHHOA cucteMbi o5caA~ 
Han Tpy6a - nnacrupL. 

UeAb H3o6peTeHM» - yee/iMHeHne 3<J>4>eK- 

TWBHOCTM pa60Tbl rO/lOBKM 33 CHeT yBS/lMMCHWfl 

paAwanbHoro ycunun na ceiaopa m yeemme- 
Hue cpoxa c/iy*6w. 

Ha <J)Mr. 1 npeACT3B/teH3 AopnnpyiOLMan 
ronoBKa, npoAonbHuA pa3pe3, b TpaHcnopT* 
hom nonoxceHMM: Ha <t>ur. 2 - AOpHMpyiotnafl 
ronoeKa, o6mww bma. b paGoneM no/ioxennu; 
Ma 4>nr. 3 - to *ce. nonepeMHbiw paspe3 npii 
pactunpeHUM cexTopos b Tpy6e c MMHnwant>- 
how ToniunHOM CTeiiKu; Ha 4>nr. 4 - to we, 
nonepeMHurt paape3 npw npHxaTww nnacTupa 

B Tpy5e C M3KCMM3/lbM0fl TOniUHHOM CTCHKH. 

rMAPOMcxaMMMecKaw AOpHnpyfoiuan ro/to- 

BK3 COCTOMT H3 KOpnyCS 1 C OKH3MH, BbinO/1- 



MeHMoro b BMAe ynopHwx 4)naHt4eB 2 m mm/mh- 
Apa-xneTKM 3. aaxpcn/ieHHOH Me*Ay 4>naitua- 
mwi. OxHa xopnyca Buno/iHeHbi CTyneHMaTbiMM 
a nonepewHOM ceneHMM. Ha nycTOTenow 
CTBO/ibHOA MacTii xopnyca ra&KOM 4 33TflHyTbi: 
KOHyc-nyaHCdH 5. ynopnue 4>"aHijbi 2 m u^t- 
AMHAP-K^eTKd 3. UwiiflHAP-K/ieTKa 3 4>HKCnpy- 
eTcn raicwM o6paaoM. hto nAocxocTw 

CMMMeTpWM OKOH KOpnyCd M yCTaHOBACHHblX B 

HMXCTynenMaTbix b nonepeMHOM nanpaB/ieHnn 

CeKTOpOB 6 COBMeiUeHbl C n/IOCKOCTRMM CMM- 
MeTpMM fipOAO/lbHWX np04>H/1bHb«X K3 H3BOK 

KOHyca-nysHCOMa 5. Ha CTBo/ibMOM MacTM icop- 
nyca noA um/imhapom-kactkcm 3 m cexTopaMM 
G paaMetueHa caMoyn/tOTHsiioiMdncp TpyG^a- 
T3» Ana(J)parMa 7, B3anMOAGMCTByK>iuan c 
GonbUJHMH cTyneHAMn cexTOpOB 6. 

ycTpoviCTBO pa6oTaeT cneAy»oiAMM o6pa- 
3om ( cjwr. 2). 

npn cnyc.Ke b o6caAnyio xo/iOHHy 8 hm>k- 
hmm icohgu ro4>pMposaMHOro n/iaCTbipn 9 pac- 
nonoxeH Ha KOnyce-nyaMcoHe 5. npnneM 
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BorHyibie nyMM nnacTbipR eeeAeH w m ynwpawT- 
b npoAOnbHwe npo<t>M/ibHbie Kanaaxw KOHy- 
nyaHCOHa. ri/iacTbipb HaAeT Ha unaHm 10 
„ ero eepxHwA kohcu <J>MKCMpyeTCR topuom 
cm/iobwx umomhapob AopHa m/ivi niApoMexa- 

HMMeCKOrO RKOpR. 

Hpw co3flaMHM pa6oMero AaoneHtiR ao- 
pHupyioman ronooKa bxoaut b n/iacTbipb. pac- 
ujmPrw ero ao n/iOTHoro KomaKTa c o6caAnoft 
Tpy6ort. noA AaBienneM caMoyn/»OTHRK)tiuie- 
cn KOHnu uMnnHAPMMecKOM Awa<t)parMbi 7 
nnoTHO npwxMMaiOTCw * CT€HKaM rnyxoro yr- 
ny6neHM« A, co3AaB3R repMeTMMHocTb b pa6o-. 
MeCi KaMepe npaiaMHecKw 6e3 paAna/ibnoro 
pacujupeMMn. 

UeMTpa/ibHaa nacTb Awa4>pa rMU 7 « P ac " 
uihprrcu B03Ae^CTByei Ha BUAowxHwe ceK- 
Topw6» npwxMMan mx k neAOXWMaM ri/iacTbipR 
(4>wr.2). 

llpn stom ocranbHafl qacTb pacujiipaio- 
meacR AMa<tparMW ynwpaeTCR b HenoABnx- 

H y K> BHyTpeHHK)IO 1 HOBepXHOCTb 

UnnMHAPa-icneTKM*. 

PaBoMwe <J>yHKUnw nepeHeceHW na donee 
npoMHyio m AO/iroeeMHyio uMfiMHAPvtMecxyJO 
vacTb Awa^parMw. 

. UM/iMHAPM^ecKap Awa(|)parMa, pacujnpa- 
QCb. ynwpaeTCfl sacrbK) CBoew OHewnevi no- 
apxHOCTM a un/iMHAp-xneTicy. B pesy/ibTaTe 
Ha Ana<t>parMe B03HMxatOT npRMOyro/ibHtie 
BWCTynw wva snaAMHW (b 3aBMCMMOCTW ot cre- 
nenw BbiABMxeHMR ceKTppos). cooTBeicTByra* 
mne onopHoPi noBepxnoCTH ochob3hmr 
xaxAoro cexTopa, Be/nvmna ouABuxeHMR 
ceicTopa Ko/ie6neTC« b 33bmcmmocth otto/iium- 

HW CT6HKM OOCaAHO* Tpy6bl, Ha/IMMMR W/1M OT- 

cyTCTBMH nnaCTbipfl. 

Ha<t>ur. 3 w4 no*a33Hbi npeAeflbHwec/iy- 
Man BWABMHceHMH cexTOpoa noA Harpy3K0A: 
npu paciuiipeHMw b Tpy6e c MHHMMa/ibHO* to/i 
miiHOvi cTeHxvi (<|>Mr, 3) h b Tpy&e c MaKCMMa/ib- 
hom to/iiuwhom cxeHKM c ruiacrwpeM (<J>w\ 4). 
ycTynbi, xoTopwe npn stom o6neraeT Ana<t>- 
parMa no nepuMefpy onopnoa noBepxHOCTM 
ocHooaHvin ceKTOpa. ne npeBwmaioi 3-3.5 mm. 
ripii crnaxeHHwx xpoMxax m MWHMManbHbix 
33.30pax B 0KH6 MOKAy ceidopoM m KopnycoM 
MCK/iioMaeTcn npwMWHa 6ucTporo paapyweHMR 



peswHu Awa4>pa rMu: 3aTexaHwe n noc/ieAyo- 
mee 3ameM/ieHwe. flaxe o cnyMae nopwea am* 
a4>parMu Ha yciyne (nocne A^MTe/ib^on 
3Kcn/iyaTauwn) b ronosxe yAaeTCR nemo boc- 
5 cTaHOBHTb Heo6xoAHMOe AaB/ieHwe m aaaep- 
ujMTb ycTaHOBxy nnacTwpn 6ea aBapwfl m 
ocnoxHeHnPi. ripw nopwae Awa<t>parMU yTeMxa 

XMAXOCTM B03M0XHa TO/lbKO Mepe3 3330pW B 

okh6 MexAy cexTopoM w xopnycoM. npn xoao- 
10 bom nocaAxe ceKTopa b oxHe cyMMapnaw nn^- 
maAb aaaopoo He npeswiuaeT 20-40 mm . 
ymiTbisaa 6o/ibUJOft K03xt>*vmncHT conpoTno- 
neHMR y3Koro meneBHAHoro 333opa m nepe- 
k p bi t vt r ochobhoh ero MaCTM peSMHOM 
15 Awa4>parMU ( Heo6xoAMMoe AaBneHwe moxct 
. 6wTb nerxo BOCdaHOB/iCHO HC3H3MWTenbHbiM 

nOBblUJBHMBM npOM3BOA MT C/lbHOCTM HaCOCHO* 

roarperaTa. 

CyMMapHoe paAna/ibnoe ycMflwe, pa3BH- 
20 BaeMoe ronoBxoa. nepeAaercR He Ha 12. a i<a 
6 BWABMXHbix ceKTopoB. C/ieAOBaTe/ibHO. npw 
3tom xe pa6oneM AaB/ieHiw ycunne paAnanb- 
Horo B03AewcTBMR cexTopa «a hcaoxmm ro4>- 
pw B03pactaeT b ab3 paaa. mo rapanmpyeT 
no/iHoe npuxatue n^acrwpR. 
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cDopMyna M3o6pereHMs 

TMAPOMexaHMMecxaR AopHMpyioiuaa ro/io- 
BKa A"R paciowpeHMR ro<t>pwpooaHHoro nna- 
CTWPR, b o5caAHOft xonoHHe, BK/HonaioiuaR 
xoHyc-nyaHCOH c npoAonbHWMW npo<t>nnbHW- 
mh xaHaaxaMM, xopnyc c pa3MemeHHMMM b 
HeM caMOyn/ioTHRiomeHCR Tpy6M3TOH Awa<J>- 
parMOft m BbiABMXHUMnceKTopaMvi. ciyneHMa- 
twmm b ceHeHMM. y CTa hob n en h u m m c 

B03MOXHOCTblO B33V1M0AertCTBMR 5011bUiert 

CTynenbK) c Awa<t>parMOw. OT/inMaioiuaflCR 
TeM, mto. c uenbio yBennseHun s^ckthbhoctm 
pa60Tw ronoBKM 3a cmct ysenHMeHMR paA^a/ib- 
Horo ycwnwR na cexTopa m yBenimeHMR cpoxa 
cnyx6w, BUABwxHbie cexTopa Bwno/iHeHw 
CTyneHMaTbiMM e nortepeMHOM ceMeHMM, a xop- 
nyc HMeeT cTyneHsaTwe b nonepesHOM ceMe- 
hmm OKHa noA BWABMXHbie cexTopa. np«MeM 
n/iocxocTM cuMMeTpuM okoh Kopnyca m npo- 
AonbHbtx npo4>HnbHbix KaHaaox KOHyca-nyan- 
cona coBMemBHbi. 
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Enhanced efficiency of the head lor expanding the corrugated patch 
is duo to the Increased thrust on the sectors, and Its longer service 
life The extendable sectors are of stepped design matched by the 
steps ol the housing. The ■ymmetry plane* of the porte in the housing 
and of the longitudinal profiled grooves of the cone -punch are 

* tt * n€ ?iie hydromechanical head is lowered In the casing tiring (8) 
so that the lower end of the corrugated patch (9) Is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
its upper end is then fixed by the actuating cylinders of the mandrel, 
•"he pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermetic! ty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of oil. gas and 
„cher boreholes by installing a steel patch. Enhanced effecUvenesa 
of the head is due to increased radial etrcsa on the sectors. 
Bul.M/7.T.W. (ipp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body I with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 



from 10468719 on 05/26/2006 

:::::::::::::::: -■^■^■^■^ 



1745873 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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